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® A memory card includes an S-RAM in addition 
lo an EEPROM. When old data constituting part of 
data that has been recorded in the EEPROM is to be 
rewritten, the old data to be rewritten is read out of 
the EEPROM and applied to the S-RAM, where the 
old data is tennporarily stored. The old data in the S- 
RAM is rewritten to new data, and the new data is 
applied to and written in the EEPROM. A comparator 
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circuit determines whether all bits of the new data 
rewritten in the S-RAM and all bits of the new data 
written in the EEPROM coincide. If all bits coincide, 
this is verification that the changed data has been 
stored in the EEPROM correctly. Thus, the reliability 
with which data is rewritten in the EEPROM is im- 
proved. 



s ~ R A 



IE 



I1.OUICAI. CLUSTBK AIKJKKSS 



ADDRESS 

CONVERTER 

tllBCUIT 



PHYSICAL CLUSTER 
ADbResS 



20 



EQ 



COHPAK- 

ATOR 

CIRCUIT 



SO 



-40 



BNSDCXDID: <EP _ 



_0557968A2.I .> 



Rank Xerox (UK) Business Services 

(3.10/3.6/3.3. y\ 



1 



EP 0 557 968 A2 



2 



BACKGROUND OF THE INVENTION 
Field of the Invention: 

This invention relates to a method of rewriting 
data in an EEPROM (electrically erasable program- 
mable read-only memory), as well as to an EEPR- 
OM card- Description of the Related Art: 

Memory cards of the type incorporating an S- 
RAM (static random-access memory) inside a case 
are disadvantageous in that battery back-up is re- 
quired and the unit price per bit is high. Accord- 
ingly, the development of memory cards equipped 
with an EEPROM designed to eliminate these 
drawbacks Is proceeding. Though a memory card 
having an internal EEPROM is advantageous in that 
battery back-up is unnecessary white the unit price 
per bit is low, the number of rewriting operations 
possible is on the order 10,000. In terms of reliabil- 
ity, therefore, a memory card of this type is inferior 
to the card having the internal S-RAM. 

SUMMARY OF THE INVENTION 

An object of the present invention is to improve 
the reliability with which data can be rewritten in an 
EEPROM. 

According to the present invention, the fore- 
going object is attained by providing a method of 
rewriting an EEPROM card comprising a step of 
addressing an area of an EEPROM in which first 
data that Includes old data to be rewritten has been 
stored and reading out the first data that has been 
stored in this area, a step of writing the first data, 
which has been read out of the EEPROM, in a 
RAM, a step of generating second data in the RAM 
by rewriting new data for the old data in the first 
data that has been written in the RAM, a step of 
addressing an area of the EEPROM in which the 
second data, which includes the new data, is to be 
written, and writing the second data, which has 
been read out of the RAM, in this area, and a step 
of reading the second data out of the RAM. reading 
the second data, which has been written in the 
EEPROM. out of the EEPROM, and determining 
whether the second data read out of the RAM and 
the second data read out of the EEPROM coincide. 

Further, according to the present invention, the 
foregoing object is attained by providing an EEPR- 
OM card comprising an EEPROM in which data is 
capable of being erased and written, a RAM for 
performing an operation through which data in the 
EEPROM is updated, first data reading/writing 
means for addressing an area of the EEPROM in 
which first data that includes old data to be rewrit- 
ten has been stored, reading out the first data that 
has been stored in this area and writing the first 
data, which has been read out of the EEPROM, in 



the RAM, data updating means for generating sec- 
ond data by rewriting new data for the old data in 
the first data that has been written in the RAM, data 
writing means for addressing an area of the EEPR- 

5 OM in which the second data, which has been 
rewritt€?n by the data updating means, is to be 
written, and writing the second data in this area, 
and discriminating means for comparing the sec- 
ond data in the RAM. which data has been rewrit- 

70 ten by the data updating means, and the second 
data that has been written in the EEPROM by the 
data writing means, and determining whether the 
rowrittcjn second data in the RAM and the second 
data written in the EEPROM coincide. 

76 In accordance with the invention, the first data 

containing the old data to be rewritten is read out 
of the EEPROM and written in the RAM. The old 
data in the first data that has been written in the 
RAM is rewhtten into new data, whereby second 

20 data is produced. The second data is written in the 
EEPROM- 

In an embodiment of the invention, an area of 
the EEPR(DM from which the first data is read out 
and an area of the EEPROM in which the second 

25 data is wri:ten are the same area. 

In one embodiment of the invention, when it is 
determine<j that the second data in the RAM does 
not coincide with the second data in the EEPROM. 
the second data is written in another area of the 

30 EEPROM. It is again determined whether the sec- 
ond data in the RAM coincides with the second 
data that has been written in the other area of the 
EEPROM. 

In another embodiment of the invention, when 

35 it is determined that the second data in the RAM 
does not coincide with the second data in the 
EEPROM, the writing of the second data in the 
EEPROM is performed again a prescribed plurality 
of times until it is determined that the second data 

40 in the RAM coincides with the second data in the 
EEPROM. When a determination of coincidence is 
not obtained even when the writing of the second 
data in the above-mentioned area of the EEPROM 
is performed again the prescribed plurality of 

45 times, the second data is written in the other area 
of the EEPROM. 

In accordance with the present invention, a 
check is performed at all times to determine wheth- 
er new data (the second data) following a change 

60 has been written in the EEPROM correctly, and 
therefore the reliability of the EEPROM is im- 
proved. When it is determined that writing has not 
been performed correctly, the writing of the second 
data in the same area or another area is performed 

bb again. As a result, the reliability with which data is 
rewritten in the EEPROM Is improved. Since data 
in the first data other than the old data that is to be 
rewritten ir> preserved by being written in the RAM, 
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loss of data caused by a data writing failure or by a 
defect in the EEPROM is prevented. 

Other features and advantages of the present 
invention will be apparent from the following de- 
scription taken in conjunction with the accompany- 
ing drawings, in which like reference characters 
designate the same or similar parts throughout the 
figures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram illustrating the elec- 
trical configuration of a memory card; 
Fig. 2 Is block diagram showing the configura- 
tion of a sequence control circuit; 
Fig. 3 is a block diagram showing the configura- 
tion of an address converter circuit; 
Figs. 4a and 4b are diagrams showing examples 
of a logical cluster area and examples of a 
physical cluster area, respectively; 
Figs. 5a, 6a, 7a, 8a and 9a are diagrams show- 
ing the manner in which data in the logical 
cluster area changes; and 
Figs. 5b, 6b. 7b. 8b and 9b are diagrams show- 
ing the manner In which data in the physical 
cluster area changes. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Fig. 1, which illustrates an embodiment of the 
present invention, Is a block diagram showing the 
electrical circuit configuration incorporated within 
the case of a memory card. 

A memory card includes a sequence control 
circuit 10, by which the overall operation of the 
card is supervised, an address converter circuit 20 
for generating addresses, an S-RAM 30, and an 
EEPROM 40 for storing digital data. The S-RAM 30 
is used in order to perform an operation through 
which data is updated. Data to be written in the 
EEPROM 40 is stored temporarily in the S-RAM 
30. 

In order to verify whether data has been written 
in the EEPROM 40 with certainty, data that has 
been stored temporarily in the S-RAM 30 is com- 
pared with data that has been written in the EEPR- 
OM 40. To this end, the memory card contains a 
comparator circuit 50. If the data that has been 
stored temporarily in the S-RAM 30 coincides with 
the data that has been written in the EEPROM 40, 
the comparator circuit 50 outputs a coincidence 
signal EQ, after which the data that has been 
stored in the S-RAM 30 is erased. 

Applied to the sequence control circuit 10 from 
an electronic device (such as an electronic still- 
video camera), in which the memory card is remov- 
ably loaded, are a program supply voltage VPP, a 



card-enable signal CE, Image data (data to be 
written or read) or address data (which designates 
the location for the writing or reading of the data) 
DO - D7, a data identifying signal A/D that repre- 

6 sents whether the data DO - D7 is image data or 
address data, a write/read signal R/W that repre- 
sents the writing of Image data to the memory card 
or the reading of image data from the memory 
card, and a bus clock pulse BCK. These signals 

10 arrive from the electronic device through a connec- 
tor. The data DO - D7 is applied to the S-RAM 30 
as well. 

The sequence control circuit 10 outputs a sta- 
tus signal RDY/BSY, which represents whether the 

15 memory card is in a state (READY) in which it is 
capable of sending and receiving Image data or 
address data or in a state (BUSY) in which it is 
incapable of sending and receiving image data or 
address data. The electronic device in which the 

20 memory card has been loaded is provided with the 
signal RDY/BSY via the connector. 

Fig. 2 illustrates an example of the construction 
of the sequence control circuit 10. 

As shown in Fig. 2, the sequence control circuit 

25 10 includes a command control circuit 11 and an 
address register 12. 

The above-mentioned data identifying signal 
A/D, write/read signal R/W and bus clock pulse 
BCK are fed into the command control circuit 11, 

30 which outputs a chip select signal CS, a memory 
read signal RD and a memory write signal WR. 
The chip select signal CS, memory read signal RD 
and memory write signal WR are outputted from 
the sequence control circuit 10 and applied to the 

35 EEPROM 40 and S-RAM 30. The command control 
circuit 1 1 outputs the status signal RDY/BSY. 

The command control circuit 1 1 also outputs a 
latch clock pulse, which is applied to the address 
register 12. The latter is provided with the data DO 

40 " D7. A logical cluster address that designates the 
address of a logical cluster area contained in the 
address converter circuit 20 is generated within the 
address register 12. 

The sequence control circuit 10 and address 

45 converter circuit 20 send and receive cluster ad- 
dress data to and from each other. The cluster 
address data includes the address of a logical 
cluster that designates a cluster in which a data 
writing error has occurred, the address of a last- 
so written cluster in which writing has been performed 
last, and the address of a write cluster (over-written 
cluster address) in which over-writing has been 
performed. 

Fig. 3 illustrates an example of the construction 
55 of the address converter circuit 20. 

As shown in Fig. 3» a memory contained in the 
address converter circuit 20 is provided with a 
logical cluster area 21. As shown in Fig. 4a, the 
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logical cluster area 21 stores, in correspondence 
with logical cluster addresses, the physical cluster 
addresses designated by these logical cluster ad- 
dresses. When a logical cluster address is applied, 
the physical cluster address designated by this 
logical cluster address is read out of the logical 
cluster area 21 and delivered as an output. This 
physical cluster address is applied to the EEPROM 
40. 

When it is determined whether the data that 
has been stored in the S-RAM 30 coincides with 
the data that has been written in tho EEPROM 40, 
those Items of data are road out of the S-RAM 30 
and EEPROM 40 and applied to the comparator 
circuit 50, as set forth above. The comparator cir- 
cuit 50 compares these Items of data and outputs 
the coincidence signal EQ when the two items of 
data coincide. The coincidence signal EQ is ap- 
plied to the sequence control circuit 10. 

Figs. 4a through 9b schematically represent 
the cluster areas. Figs. 4a, 5a, 6a, 7a, 8a and 9a 
represent the logical cluster area provided in the 
address converter circuit 20, and Figs. 4b, 5b. 6b, 
7b, 8b and 9b represent the physical cluster area 
provided In the EEPROM 40. 

The term "cluster" refers to a unit of data 
written to or read from the memory. The rewriting 
of data Is carried out one cluster at a time. In terms 
of image data, compressed image data that repre- 
sents one frame of an Image is an amount of data 
equivalent to one cluster or several clusters. The 
term "physical cluster area" refers to an area m 
which data is actually stored in the EEPROM 40, 
and the term "physical cluster address" refers to 
an address of a location at which data is stored. 
The term "logical cluster area" refers to an area 
used in order to manage the physical cluster ad- 
dresses. 

As illustrated in Fig. 4a, the logical cluster area 
stores the physical cluster addresses In correspon- 
dence with logical cluster addresses ad1 - ad8 of 
this area. In Fig. 4a, physical cluster addresses 
have not yet been written (i.e., the data has been 
initialized to ail "O^s). The address converter circuit 
20 is further provided with an area for storing a 
last-written physical cluster address and an over- 
written logical cluster address. As shown in Fig. 4b, 
the physical cluster area stores one cluster of data, 
for every address, in correspondence with physical 
cluster addresses ADI - AD12. In Fig. 4b, data has 
not yet been written and the area is in a "blank 
state" (all "0"s). Addresses up to ad8 are shown 
with regard to the logical cluster area and up to 
AD 12 with regard to the physical cluster area. 
However. It goes witfiout saying that these areas 
may be provided with more storage locations as 
the need arises. 
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When the READY signal is outputted by the 
sequence control circuit 10 and the writing of data 
In the EEPROM 40 Is performed, the image data 
DO - D7 is applied to the memory card. The image 
5 data DO D7 is applied to the S-RAM 30 and, via 
the S-RAM 30, to the EEPROM 40. 

The write/read signal R/W representing the 
writing opejratior Is applied to the sequence control 
circuit 10. On the basis of this signal, the sequence 
TO control circuit 10 outputs the memory write signal 
WR, which is applied to the S-RAM 30 and EEPR- 
OM 40. As; a result, the image data Is stored in the 
S RAM 30 

F'urthermore, the sequence control circuit 10 

75 outputs logical cluster addresses, which are applied 
to the address converter circuit 20 and the S-RAM 
30. As a result of applying the logical cluster ad- 
dresses to the S-RAM 30. that image data, which 
has been stored in the S-RAM 30, designated by 

20 the logical cluster addresses Is applied to the 
EEPROM 40. 

The logical cluster addresses are applied to the 
address converter circuit 20 and, as shown In Fig. 
5a, physical cluster addresses are stored in the 

25 logical cluster area. These physical cluster ad- 
dresses are applied to the EEPROM 40. As a 
result, the image data provided by the S-RAM 30 Is 
stored in the physical cluster area designated by 
the physical cluster addresses of the logical cluster 

30 area. This state Is illustrated in Fig. 5b. Data Ai, 
Bi , Ci and Di is contained in one item of cluster 
data CLD1 stored at physical cluster address ADI. 
Similarly, items of cluster data from CLD2 to CLD8 
respectively containing data from A2, B2, C2 and 

35 D2 to Ag, Be, Cg and Dg are stored at the other 
physical cluster addresses from AD2 to ADS. 
Though it is described that eight items of cluster 
data are stored in the EEPROM 40 at one time, It 
goes without saying that an arrangennent may be 

40 adopted in which the data Is written one cluster at 
a time or a plurality of clusters at a time. Further, In 
the same manner as in the case of the rewriting of 
data descnbed here, Image data that has been 
stored in the S-RAM 30 and the corresponding 

45 Image data that has been written in the EEPROM 
40 are connpared one cluster at a time in the 
comparator circuit 50, and It Is determined whether 
the writing of the data in the EEPROM 40 has been 
performed correctly. 

60 In the case set forth above, the writing of digital 

data is performed when all of the storage locations 
the physical cluster area are blank, and over- 
writing Is not carried out. Therefore, data "0" is 
stored as the over-written logical cluster address 

56 and data "ADS" is stored as the last-written phys- 
ical cluster address, as shown in Fig. 5a. 

Assume that rewriting of the data that has been 
stored at t^e physical cluster address AD2 Is per- 
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formed. In such case, the cluster data CLD2 (A2, 
B2, C2, and D2) that has been stored at the phys- 
ical cluster address "AD2" is read out and applied 
to the S-RAM 30, where the data is stored. Partial 
rewriting of the data (rewriting of old data D2 to 
new data E2) is performed in the S-RAM 30. f^ore 
specifically, the data DO ~ D7 representing the data 
E2 is applied to the S-RAM 30, and this data is 
substituted for the old data D2. 

The cluster data CLD2 partially rewritten in the 
S-RAM 30 is applied to the EEPROM 40. The 
address converter circuit 20 outputs "AD2" as the 
data of the physical cluster address, and this data 
is applied to the EEPROM 40. As a result, new 
cluster data CLD2 (Aa, C2. D2, and E2) is stored at 
the storage location of the physical cluster address 
"AD2" in the physical cluster area. The new cluster 
data may thus be stored at the original storage 
location or at a different storage location in the 
physical cluster area. 

The item of data (the cluster data CLD2 after 
rewriting) temporarily stored in the S-RAM 30 and 
the item of data (the new cluster data CLD2) written 
in the EEPROM 40 are each read out and applied 
to the comparator circuit 50. The comparator circuit 
50 compares these two clusters and outputs the 
coincidence signal EG if all bits coincide. This 
signal is applied to the sequence control circuit 10. 
As a result, the sequence control circuit 10 verifies 
that the rewriting of the cluster data CLD2 in the 
EEPROM 40 has been performed correctly. 

If coincidence is not achieved, it is construed 
that the storage location of the physical cluster 
address "AD2" is a defective area and this location 
is no longer used for storage of cluster data. The 
new cluster data CLD 2 (A2, C2, Do, and E2) that 
has been rewritten in the S-RAM 30 is written at 
the storage location of the "blank" physical cluster 
address "AD9" instead of the storage location of 
the physical cluster address "AD2". This state is 
illustrated in Figs. 6a and 6b. At this time the last- 
written physical cluster address is incremented and 
"ADg" is stored. 

In the description given above, the cluster data 

CLD2 that has been rewritten in the S-RAM 30 is 

written in the EEPROM 40, after which the items of 

cluster data are read out of the S-RAM 30 and 
EEPROM 40 and compared. If these items of data 
do not coincide, a judgment is made that the 
storage location of address AD2 in the EEPROM 
40 is faulty. It Is preferred to adopt an arrangement 
in which the writing of the cluster data at the 
storage location of address AD2 In the EEPROM 
40 and the comparison of the cluster data of the S- 
RAM 30 with the corresponding cluster data that 
has been written in the EEPROM 40 be carried out 
repeatedly a plurality of times until a result indica- 
tive of coincidence is obtained, without judging that 



a storage location is faulty based upon only a 
single comparison. When a result indicative of co- 
incidence is not obtained even if this processing Is 
repeated a plurality of times, the storage location at 
5 address AD2 is judged to be defective. 

Operation will now be described for a case In 
which the cluster data CLD4 at the storage location 
of address AD4 is shifted to the storage location of 
address AD3 in the physical cluster area. First, it is 
TO necessary to shift the cluster data OLDS at address 
AD3 to another location, e.g., the storage location 
of address AD 10. 

As shown in Fig. 7a, the address AD10 of the 
physical cluster area is written to correspond to the 
75 logical cluster address ad3 in the logical cluster 
area. In order to store the fact that the data at this 
address ad3 has been over-written, "ad3" is written 
in as the over-write logical cluster address. 

The cluster data CLD3 at address AD3 in the 
20 physical cluster area is read out and stored tem- 
porarily in the S-RAM 30. Thereafter, the cluster 
data CLD3 is transferred from the S-RAM 30 to the 
storage location designated by the address AD10 
of the EEPROM 40. This is the state illustrated in 
26 Fig. 7b. The last-written physical cluster address is 
updated to AD10. 

In this case also, the cluster data CLD3 that 
has been stored in the S-RAM 30 and the cluster 
data CLD3 that has been stored at address AD10 
30 of the EEPROM 40 are compared to determine 
whether the writing of the cluster data in the EEPR- 
OM 40 has been performed correctly. 

Next, in order to shift the cluster data CLD4 at 
the physical cluster address AD4 to address AD3, 
36 the data at the logical cluster address ad4 is up- 
dated to AD3 and the data of over-written logical 
cluster address AD4 is updated to ad4 (see Fig. 
8a). Once the cluster data at the physical cluster 
address AD4 has been transferred to and stored in 
40 the S-RAM 30, this cluster data is written in the 
storage location at address AD3 of the physical 
cluster area (see Fig. 8b). The storage location at 
address AD4 becomes blank. The last-written 

physical cluster address remains unchanged at 
45 "AD10". 

In a case where part of the cluster data CLD5 

designated by the physical cluster address "ADS" 
is changed in Figs. 8a and 8b, the cluster data 
CLD5 (A5, B5, C5 and D5) at this address is read 

60 out and transferred to the S-RAM 30, where a 
partial change of the data (a change from data D5 
to data E5) is performed. 

The changed new cluster data CLD5 (As, B5, 
Cs and E5) is applied to the EEPROM 40 and 

55 written in the blank storage location at address 
"AD4". The new cluster data CLD5 that has been 
written in the storage location at address "AD4" is 
read out of the EEPROM 40 and applied to the 
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comparator circuit 50. The cluster data CL.D5 after 
the change, which data has been stored In the S- 
RAM 30, is also applied to the comparator circuit 
60. 

The comparator circuit 50 performs a com pari- 5 
son to determine whether the cluster data CLD5 
after the change read out of the S-RAM 30 and the 
new cluster data CLD5 read out of the EEPROM 40 
coincide. If the comparison indicates non-coinci- 
dence, it is judged that the writing of the new data 10 
In the EEPROM 40 has failed. As a result, the new 
data is written in the blank storage area at address 
"ADII". In this case also, the new itoms of cluster 
data are read out of the EEPROM 40 and S-RAM 
30 and the comparator circuit 50 determines 75 
whether these items of data coincide. 

The state in which new data has thus been 
written at the physical cluster address "11" is 
illustrated in Figs. 9a and 9b. In this case, the over- 
written logical cluster address is changed to "ad5" 20 
and the tast-written physical cluster address is 
changed to "AD11", as illustrated in Fig. 9a. 

As many apparently widely different embodi- 
ments of the present invention can be made with- 
out departing from the spirit and scope thereof, it rs 25 
to be understood that the invention s not limited to 
the specific embodiments thereof except as de- 
fined in the appended claims. 



Claims 
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1. A method of rewriting data in an EEPROM 
comprising the steps of: 

addressing an area of an EEPROM in 
which first data that includes old data to be 35 
rewritten has been stored and reading out said 
first data that has been stored in this area; 

writing said first data, which has been read 
out of the EEPROM, in a RAM; 

generating second data in the RAM by 4q 
rewriting new data for said old data in said first 
data that has been written in the RAM; 

addressing an area of the EEPROM in 
which said second data, which includes said 
new data, is to be written, and writing said 45 

second data, which has been read out of the 

RAM. in this area; and 

reading said second data out of the RAM, 
reading said second data, which has been writ- 
ten in the EEPROM, out of the EEPROM, and so 
determining whether said second data read out 
of the RAM and said second data read out of 
the EEPROM coincide. 



The method according to claim 1, wherein an 
area of the EEPROM from which said first data 
is read out and an area of the EEPROM in 
which said second data Is written are the same 
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area. 

3. The method according to claim 1 , further com- 
posing a step of writing said second data in 
another area of the EEPROM when it is deter- 
mined that said second data in the RAM does 
not coincide with said second data in the 
EEPROM. 

4. The method according to claim 3, further com- 
prising a step of determining again whether 
said second data in the RAM coincides with 
said second data that has been written in the 
other area of the EEPROM. 

5. The method according to claim 1, wherein 
when t Is determined that said second data in 
the RAM does not coincide with said second 
data in the EEPROM, the writing of the second 
data in the EEPROM is performed again a 
prescribed plurality of times until it is deter- 
mined that said second data in the RAM co- 
incides with said second data in the EEPROM. 

6. The method according to claim 5, wherein 
when a determination of coincidence Is not 
obtained even when the writing of said second 
data in the area of the EEPROM Is performed 
again said prescribed plurality of times, said 
second data is written in another area of the 
EEPROM. 

7. An EEPROM card comprising; 

an EEPROM in which data is capable of 
being erased and written; 

a RAM for performing an operation through 
which data in said EEPROM is updated; 

first data reading/writing means for ad- 
dressing an area of said EEPROM in which 
first data that includes old data to be rewritten 
has been stored, reading out the first data that 
has been stored In this area and writing the 
first data, which has been read out of said 
EEPROM. in said RAM; 

data updating means for generating sec- 
ond data by rewriting new data for the old data 

in the first data that has been written in said 
RAM; 

data whting means for addressing an area 
of said EEPROM in which the second data, 
which has been rewritten by said data updating 
means, is to be written, and writing the second 
data in this area; and 

discriminating means for comparing the 
seconc data In said RAM. which data has been 
rewritten by said data updating means, with 
the second data that has been written In said 
EEPROM by said data writing means, and 
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determining whether the rewritten second data 
in the RAM and the second data written In said 
EEPROIVI coincide. 

The EEPROM card according to claim 7, fur- 5 
ther comprising control means for controlling 
said data writing means in such a manner that 
said second data is written in another area of 
said EEPROM when it is determined that the 
second data in said RAM does not coincide lo 
with the second data in said EEPROM. 

The EEPROM card according to claim 7, fur- 
ther comprising control means for controlling 
said data writing means in such a manner that i6 
when it is determined that the second data in 
said RAM generated by said data updating 
means does not coincide with the second data 
written in said EEPROM by said data writing 
means, the writing of the second data in said 20 
EEPROM is performed again a prescribed plu- 
rality of times until it is determined that the 
generated second data in the RAM coincides 
with the second data in said EEPROM. 

25 



30 



36 



40 



46 



50 



55 



BNSDOCID: <EP . _ 0557968A2 J > 



EP 0 557 968 A2 




< 

I 



77 



U. 



3 



o 
a. 

UJ 
Ui 



CO 

o 



a 

OC 



3: 



U H 
2 O M 

ta 1:0 

Eh U 

Ot Z 02 
W C) 

CO C) u 



Ui 
O 



O 
o 



r 



o 
ffl 



to 
ffi 

o 



BNSDOCID: <EP . 



.0557968 A2 



EP 0 557 968 A2 



Fig, 2 



A/D 
R/W 
BCK 

RDY/BSY 



DO ~D7 

I — : 



I 



1 1 



COMMAND 
CONTROL 



cs 

RD 
WR 



i 



LATCH CLOCK PULSE 

A2. 



ADDRESS 
REGISTER 



^ LOGICAL CLUSTER ADDRESS 



Fig 3 



CLUSTER 
ADDRESS 



0 



LOGICAL 
CLUSTER ADDRESS 



21 



LOGICAL 
CLUSTER AREA 



PHYSICAL CLUSTER ADDRESS 



BNSDOCID: <EP _ 0557968A2 J > 



9 



EP 0 557 968 A2 




























< 


























£13 


























an 


























< 


























OS 


























Ct3 


























Eh 


























CQ 












































w 




Cx3 










Eh 










Eh 






Eh 


Eh 


U 


< 


< 


< 


< 


< 




< 


< 


< 


< 


< 


< 




















Eh 


Eh 


EH 


Eh 






cn 


C/3 


CO 


C/D 










C/3 


CO 




< 

a 


be: 




















:^ 




M 






2 


2: 




2: 






Z 


z 


z 


z 






< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 








.J 


1-3 






»-3 








»-3 




X 






03 


CQ 


PQ 


cn 


CD 


QQ 


CD 


CQ 


OQ 


CQ 


Oi 




CVJ 


to 




in 






OD 




0 




£J 




o 


o 


Q 




0 






Q 


a 


0 








< . 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 





CO 
CO 

i 



§§§ 



(9 




•o 
o 



NT 
o 



10 
o 



0) h- 
o o 



00 
O 



< 

u 

M 

o 



< 

Ci3 
< 

H 
C/3 

O 



BNSDOCID: <EP . .0557968A2 .1 > 



10 



EP 0 557 968 A2 



< 02 W 

O W CO 

M p M 

C/5 CO S 



Q 


fvi 
Q 


Q 






















rsj 






in 
















CJ 


U 


U 




O 






d° 












CM 






in 
















QQ 


CO 




00 


03 


CO 


00 


of 










< 


rM 
< 


< 


<^ 


















LDI 


9 


LD3 


LD4 


LD5 


LD6 


LD7 


LD8 










u 


u 


u 


CJ 


u 


u 


CJ 


U 










< 


< 


<c 


< 


< 


< 


< 


< 










DAT 


DAT 




HAT 


DAT 


DAT 


UAi 


DAT 




ATE 


1 




























02 


02 


02 


D2 


02 


OS 




OS 




t/5 




to 
























































1 




1 














3 


i 






i 






i 










U 






u 




u 


a 






m 




m 




CNJ 






m 






CO 




O 




cs) 


O 


o 


o 


o 


o 


o 


Q 


a 


O 


O 


O 


o 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 




1 1 

BNSDOCID: <EP . ..05579e8A2 l. > 



EP 0 557 968 A2 




































m 
















Q 




Q 




Q 


a 


Q 




ca 












ro 




in 






OO 


CM 








o 








U 






u 


<J 












m 










00 


fN 








CQ 




CQ 


OQ 




CQ 




CQ 


QQ 








< 






< 


< 






«. 

5 






















[ — 












3 




3 


Q 


R 




a 
















u 


U 


CJ 


u 


u 




u 








< 
























— 

AT 




1 




i 


i 


i 






% 






Q 




a 


s 








a 








i 


































OS 


OS 


OS 


CO 




CO 




























e , 














CO 


















ZD 




















u 




-3 




i 


g 


m 






J 














00 




O 








CM 


ro 




m 














; Q 


O 


o 


o 


o 




Q 


o 


O 


O 




o 


! < 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 



< 
< 

Cd 
Br* 
OQ 

U 

< 

U 

M 
CO 
>* 
X 













in 


ID 




00 


Q 


O 


O 




O 


o 


o 


O 


< 


< 


< 


< 


< 


< 


< 


< 




CNJ 






in 






00 




TJ 


-o 


X3 




•o 


X3 


x> 


o 


O 


o 


O 


o 


o 


O 


a 



< 

< 

m4 or: 

< M 

U H 

M CO 

O J 



CO 


0) 




a 




< 



BNSDOCID: <EP ,..0557968A2 l_> 



12 



EP 0 557 968 A2 










































00 




ro 












Q 


Q 


Q 


a 


Q 


















u ; 






oo 


fN 














r 1 
w 






r \ 


r ) 


















in 






00 










CQ 






CQ 


CD 


CQ 


CQ 


CO 


19 


m 














iT) 
















•< 






< 


< 




< 




















in 




Q 






ro 
Q 














3 








r ) 


r \ 






























i 






i 


i 


i 


1 


1 


1 


i 


1 


1 






1 
















































CO 




TER 


a: 




(X 




CO 


CO 










1 


1 


































§ 










i 








i 






u 








u 




a 




U 










CM 


ro 




in 






00 


0) 


o 




CVI 


o 


O 


a 


a 


o 


O 




o 


o 


o 


O 


o 


<r 


< 


< 




< 


< 


< 




< 


< 


< 


< 



CO 



i i 

T 0 P 



f— 1 



a 



i5 








O 




to 






00 




o 


o 




o 


o 


Q 


o 


< 


< 


< 


< 


< 


< 


<t 


< 




CM 


ro 




IT) 






00 






•o 








XI 




o 


o 


o 


o 


O 


O 


O 


o 



< 
< 
<; w 

»-H CO 

O 

•-a u 




BNSDOCID: <EP __ 0657968A2 .1 _> 



13 



EP 0 557 968 A2 




















— - 






















CO 










o 








O 


Q 




o 




Q 














LT) 




** 


CO 


>^ 












U 








CJ 


CJ 


O 


CJ 




















CO 










CO 








CD 




CO 


03 


CQ 








































•<c 


< 


< 


< 


< 


< 






























Q 




s 




LO 

Q 




Q 




CM 

Q 








(J 










rj 


□ 

CJ 




h4 

QJ 


9 

CJ 




















id! 










i 




i 






i 


1 


i 


i 
















i 










i 












i 






O 
































p 






M DC 




OS 


a: 


a: 






CO 


CO 




CT 
















TE 


1 


















cn 
n 










3 












.-J 












CJ 


m 


CJ 


CJ 




CJ 


CJ 


d 


m 






<M 






in 


iS> 




OD 


<n 


o 






O 


O 


o 




o 


O 




O 


o 


o 


O 




< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 



< 

< 

a: 

CO 
E-» 

D 

U 

< 

O 

CO 
X 




d ^ ^ 
< w cn 

P P c?3 





<n 


g 




xn 


to 




CO 


Q 


o 




Q 


O 


a 


o 


o 


< 


< 


< 


< 


< 


< 


< 


< 






ro 




to 


iO 




00 




T> 








-o 


XI 


X) 




O 


o 


O 


o 


o 


o 


o 



< 
< 

< w 

CJ 6-1 

M W 

O D 

O »4 



^ < 05 CO 

I H-l S M 

Eh CO W S 



a 



O 

o 



BNSDOCID; <EP 0557968A2.J. > 



1^ 



EP 0 557 968 A2 



k. 



£^ § 
5H 1^ Q 



03 



9 
u 

i 



i 

OS 



— CM ro ^ in 

Q Q Q Q Q 

< < < < < 









eg 


a 


in 

m 








o 


m 
U 


<r 


CQ 


oa 




fM 


n 
GQ 


of 










< 




CLD6 


CLD7 


CLD8 


CLD2 


CLD3 


CLD5 


DATA 


DATA 


DATA 


DATA 


DATA 


DATA 


CLUSTER 


CLUSTER 


CLUSTER 


CLUSTER 


CLUSTER 


CLUSTER 


AD6 


AD7 


AOS 


ADS 


ADIO 


ADM 



o 
< 









O 


ro 






N. 


00 




o 


o 


O 


Q 




O 


o 


< 


< 


< 


< 


< 


< 


< 


< 










in 


ID 




00 










-o 


■o 


-o 


■o 


o 


O 


o 


a 


o 


o 


O 


o 



< 
m 
oe: 
< 

Pi 



t5 

BNSDCKID: <EP . _ 0557968A2 . 1 . > 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



iniiiiiiiiiiiiH 

0 Publication number: 0 557 968 A3 



EUROPEAN PATENT APPLICATION 



@ Application number: 93102875.7 
(g) Date of filing: 24.02.93 



® int ci.s GIIC 16/06, G11C 11/00 



® 


Priority: 25.02.92 JP 73255/92 




Minaml-Ashigara-shl 


@ 


Date of publication of application: 




Kanagawa(JP) 




01.09.93 Bulletin 93/35 




Inventor: Saito, Osamu, c/o Fuji Photo Film 


® 


Designated Contracting States: 
DE PR GB 




Co., Ltd. 

26-30, NIshiazabu 2-chome 






Minato-ku, Tokyo(JP) 


® 


Date of deferred publication of the search report: 








30.03.94 Bulletin 94/13 


0 


Representative: Patentanwalte Grunecker, 
Kinkeldey, Stockmair & Partner 


® 


Applicant: FUJI PHOTO FILM CO., LTD. 
210 Nakanuma 




Maximilianstrasse 58 
D-8053d Munchen (DE) 
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to an EEPROM. When old data constituting part of 
data that has been recorded in the EEPROM is to be 
rewritten, the old data to be rewritten is read out of 
the EEPROM and applied to the S-RAM, where the 
old data is temporarily stored. The old data in the S- 
RAM is rewritten to new data, and the new data is 
applied to and written in the EEPROM. A comparator 
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rewritten in the S-RAM and all bits of the new data 
written in the EEPROM coincide. If all bits coincide, 
this is verification that the changed data has been 
stored in the EEPROM correctly. Thus, the reliability 
with which data is rewritten in the EEPROM is im- 
proved. 
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